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Abstract 
Killing sharks is a popular strategy for reducing risk for beach-goers and ocean-users. But the 
effectiveness of kill-based strategies is debated and the ecological and economic costs are high. In 
Western Australia the state government introduced new policy in 2012 in response to shark-related 
fatalities, to track, catch and destroy sharks deemed to pose an 'imminent threat' to beach-goers. This 
paper reports on a survey of Western Australia-based ocean-users, and pursues two aims: to develop an 
understanding of the experiences of ocean-users in encountering sharks; and to learn about the attitudes 
of ocean-users towards shark hazard management. The research finds that people encounter sharks 
often, without harm, and that most ocean-users adapt their practices in order to reduce personal risk. The 
majority of ocean-users oppose the kill-based elements of the new policy, and kill-based shark hazard 
management strategies more broadly. Rather, ocean-users strongly support further research and 
education focusing on shark behaviour and shark deterrents, and approaches that enable people to 
understand and accept risks associated with ocean use. These findings present opportunity to refocus 
debates about shark hazard management on non-lethal strategies in concert with better educating 
publics so they can make informed decisions about their ocean-based activities. 
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Table 1. Sample survey questions. 
Theme Question 
Your ocean use What ocean-based activities do you participate in? 
 During the time of year that you use the ocean most, how often do you participate in 
the activity? 
Encountering sharks Have you ever encountered or sighted a shark when undertaking ocean-based 
activities? 
 If ‘Yes’ how many times have you encountered or sighted a shark? 
 Were you able to confidently identify the species? 
Your ocean use and 
the presence of sharks 
Does the existence of sharks in WA waters influence your ocean use? 
If ‘Yes’, how does the existence of sharks influence your ocean use? 
 Do you currently do any of the following with the aim of reducing the likelihood of 
encountering sharks? [from a list of precautionary actions compiled from government, 
scientific, ocean-user group and media sources] 
Your thoughts on 
negotiating sharks and 
human ocean-use 
Please indicate the extent to which you support or oppose each strategy [from a 
compiled list of shark management strategies suggested by the WA government, 
marine scientists, ocean-user groups, and the media] 
 Do you have any comments on how we could most effectively and ethically manage 




















Table 2. Ocean-use activities. 
Activity Response count Response percent 
Body-boarding 100 19.0% 
Fishing (line, net) 235 44.8% 
Paddling (canoe, kayak) 196 37.3% 
Scuba diving 228 43.4% 
Snorkelling 310 59.0% 
Spear fishing 77 14.7% 
Surfing 179 34.1% 
Surf Life Saving 111 21.1% 
Swimming 413 78.7% 
Other (boating, body surfing, free diving, jet skiing, kite surfing, 




Table 3. Frequency of ocean use at peak time by activity. 













Body-boarding 1 7 16 18 10 49 101 
Fishing (with line, net) 2 5 27 41 50 95 220 
Paddling (canoe, kayak) 1 7 51 43 30 58 190 
Scuba diving 4 6 32 32 39 98 211 
Snorkelling 2 6 30 38 66 122 264 
Spear fishing 1 4 10 20 18 15 68 
Surfing 3 16 42 45 20 30 156 
Surf Life Saving 3 25 38 36 5 6 113 
Swimming 13 67 124 75 41 48 368 












Body-boarding! Fishing (line, net)! Paddling (canoe, 
kayak)!





Multiple times per day!
Most days!
























































































































































































































    




c)  d)  
 
Figure 3: Ocean-users’ views of the WA ‘imminent threat’ policy to ‘track, catch and, if necessary, destroy sharks 
identified in close proximity to beachgoers, including setting drumlines if a danger is posed’. Charts show results 
of four survey questions: a) What do you think of the new policy? b) Do you think the new policy will reduce the 
risk of ocean-users being killed or injured by a shark? c) Does the new policy give you a sense of greater 
protection and confidence in the ocean? d) How successful do you think the new policy will be in providing 

























































































Table 4. Support or opposition for shark management strategies suggested by WA government, marine 
scientists, ocean-user groups, and the media. Figures in brackets are number of respondents; figures in bold 
indicate the largest response group for each question. 	










Proactive policy of track, 













Cull shark species 
identified as posing a 




















































Improve signage and 
information at beaches 













Bring an end to 























































































Other       43 
 
 
GIBBS	&	WARREN	2015	MARINE	POLICY	
	 17	
In	open	questions	about	strategies	for	managing	sharks,	responses	were	diverse.	However,	a	
number	of	themes	emerged	strongly,	expanding	upon	the	results	reported	above.	The	strongest	
theme	to	emerge	was	greater	focus	on	the	research-education	nexus.	In	particular,	respondents	
commented	on	the	need	for	research	into	shark	behaviour	and	populations,	and	into	shark	
deterrents.	They	described	a	need	for	education	and	improved	public	information	aimed	at	ocean-
users,	tourists,	and	the	broader	non-ocean-using	public,	about	shark	behaviour	and	mobility,	the	
role	of	sharks	in	marine	ecosystems,	and	risks	associated	with	sharks	and	ocean	use.	The	next	most	
prominent	theme	related	to	encouraging	people	to	accept	risk.	A	key	part	of	this	is	enabling	people	
to	understand	risk	in	order	to	make	informed	decisions	about	their	activities.	This	point	is	therefore	
linked	to	the	research-education	nexus.	Other,	less	prominent	but	recurring	themes	included:	
reducing	sensationalist	media	reporting;	improving	surveillance	and	warning	systems;	removing	
‘problem’	sharks	(some	respondents	noted	that	reliable	scientific	information	is	needed	about	the	
existence	of	such	animals);	and	addressing	a	perceived	ecological	imbalance	by	improving	fisheries	
management	to	reduce	over-fishing,	or	re-opening	shark	fisheries.	The	latter	two	points	indicate	a	
need	for	better	public	information	about	current	scientific	knowledge	of	shark	behaviour	and	
ecology.	Ocean-users	demonstrate	a	strong	belief	in	two	key	areas:	the	importance	of	research,	
education	and	improved	public	information	about	sharks,	risk	and	deterrents;	and	equipping	and	
encouraging	people	to	understand	risks	associated	with	using	the	ocean,	in	order	to	make	decisions	
about	their	activities.		
	
6.	Conclusion	
In	Western	Australia	ocean-users	encounter	sharks	regularly	in	ways	that	do	not	lead	to	injury.	Many	
take	precautions	in	order	to	limit	risk	of	dangerous	encounter.	Shark	hazard	policy	should	learn	from	
and	encourage	these	practices.	In	particular,	this	study	found	that	using	the	ocean	with	others	was	
the	most	commonly	reported	hazard	mitigation	strategy.	This	practice	is	important	for	increasing	the	
likelihood	of	early	sightings	of	sharks,	coordinating	a	response,	and	rendering	medical	aid	if	needed.	
Evidence	of	ocean-users’	existing	practices	and	willingness	to	change	behaviour	is	significant	for	
governments	and	other	institutions	devising	shark	hazard	policy.	Engaging	with	ocean-users	is	vital	
for	resolving	the	ineffectiveness	of	and	discontent	with	current	lethal	approaches.	
	
It	is	time	to	move	beyond	kill-based	strategies.	The	effectiveness	of	lethal	approaches	to	reduce	risk	
of	shark	bite	is	not	supported	by	consistent,	convincing	evidence.	In	contrast,	the	ecological	costs	for	
sharks	and	other	marine	species	are	high	and	well	documented.	Economic	costs	are	also	significant.	
In	addition,	our	study	has	found	that	most	ocean-users	do	not	support	kill-based	strategies	for	
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managing	risk.	In	particular,	killing	sharks	does	not	make	ocean-users	feel	safer,	and	they	do	not	
think	it	will	reduce	risk.	Further,	many	ocean-users	question	the	lack	of	evidence	supporting	lethal	
strategies;	they	believe	that	the	ocean	is	the	sharks’	habitat,	and	that	people	should	be	encouraged	
to	understand	risks	associated	with	entering	marine	environments	and	adapt	their	behaviour	
accordingly.	
	
Shark	hazard	mitigation	policy	should	instead	be	evidence-based,	and	prioritise	three	areas.	First,	
research	focusing	on	shark	behaviour,	movement	and	ecology;	shark	risks	and	deterrents	and	risk	
avoidance	practices;	and	experiences,	practices	and	cultures	of	ocean-users.	Second,	development	
of	education	programs	and	effective	public	information	targeted	specifically	to	ocean-users,	tourists,	
and	broader	non-ocean-using	publics.	Effective	information	also	involves	reducing	media	
sensationalism	and	over-reporting	of	shark	activity.	Our	research	points	to	a	number	of	specific	
areas	wanting	of	better	public	information,	namely:	population	status	of	listed	threatened	species;	
ecological	roles	of	apex	predators	and	implications	of	removing	animals	from	marine	environments;	
and	characteristics	of	perceived	‘problem’	or	‘rogue’	animals.	Finally,	effort	should	be	invested	in	
enabling	and	encouraging	people	to	understand	risks	associated	with	using	the	ocean,	in	order	that	
they	can	make	informed	decisions	about	their	activities.	Many	already	do,	and	encounter	sharks	
regularly	without	ill	effect.	Policy-makers	and	broader	publics	can	and	should	learn	from	these	
experiences	and	practices.	Transforming	shark	hazard	policy	demands	drawing	evidence,	insight	and	
effort	from	across	the	physical	and	social	sciences.		
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